The title complex was synthesized by the hydrothermal method from a mixture of 3,5-dinitrobenzoic acid (0.6 mmol), Eu(ClO 4)3 · 6H2O (0.1 mmol), 1,10-phenanthroline (1.5 mmol) and water (20.0 mL) in a 30.0 mL Teflon-lined stainless steel reactor. The solution was heated to 415 K for three days. After the reaction system was slowly cooled to room temperature, the prismatic colorless crystals were collected and washed with distilled water. The yield is ca. 35% based on Eu(III). The substance is insoluble in water and common organic solvents.
Source of material
The title complex was synthesized by the hydrothermal method from a mixture of 3,5-dinitrobenzoic acid (0.6 mmol), Eu(ClO 4)3 · 6H2O (0.1 mmol), 1,10-phenanthroline (1.5 mmol) and water (20.0 mL) in a 30.0 mL Teflon-lined stainless steel reactor. The solution was heated to 415 K for three days. After the reaction system was slowly cooled to room temperature, the prismatic colorless crystals were collected and washed with distilled water. The yield is ca. 35% based on Eu(III). The substance is insoluble in water and common organic solvents.
Discussion
In recent years, considerable efforts to novel rare earth complexes have been actively made, owing to their intriguing structural diversity, coordination modes and optical, electronic, magnetic, biological properties [1] [2] [3] . Furthermore, lanthanide ions are well known for the variable coordination number from 3 to 12 and carboxylate anions possess versatile binding modes such as monodentate, chelating bidentate, bridging bidentate and bridging tridentate in some lanthanide complexes [4] , so the above anions and ions have been widely utilized in preparing many kinds of structures. Herein, we report on a new dimeric complex of europium(III), namely, Eu 2(C7H3N2O6)6(C12H8N2)2. The title complex comprises two Eu(III) ions, four bridging 3,5-dinitrobenzoato anions, two chelating 3,5-dinitrobenzoato anions and two 1,10-phenantholine molecules. The coordination of the Eu(III) ion can be described as a square antiprism. The complex is a dimer with a Eu-Eu separation of 4.4266(7) Å and a center of symmetry. The coordination involves six oxygen atoms from five 3,5-dinitrobenzoato anions and two nitrogen atoms from one 1,10-phenthanoline molecule. The six 3,5-dinitrobenzoato anions in the dimeric complex show two coordination modes: one mode bonds to two Eu(III) ions through O7, O8, O13 and O14 in the range 2.328(2) Å to 2.362(2) Å; the other mode is chelated to one Eu(III) ion with distances of 2.456(2) Å and 2.444(2) Å for O1-Eu and O2-Eu, respectively. It should be noted that the p-p stacking interactions play an important role in the crystal structure of the title complex, as shown in bottom figure: The two phenanthroline rings from neighboring dimeric unit are parallel to each other and results in significant p-p stacking. The interplanar distance between the two planes is about 3.42 Å. Meanwhile, there are also p-p stacking interactions between 3,5-dinitrobenzoato rings with the distance of 3.50 Å. Then, an extended three-dimensional network structure with p-p stacking between 1,10-phenanthroline rings and between 3,5-dinitrobenzoato rings is formed. 
